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CLAIMS 



[Claim(s)] 

[Claim 1] Inhalation air-content calculation equipment which computes the inhalation air content which is characterized 
by providing the following, and which is inhaled by the internal combustion engine A first pressure-of-induction-pipe 
force calculation means to compute the first pressure-of-induction-pipe force based on the sum of the throttle passage air 
content calculated based on throttle opening at least, and the air content which flows into an inlet pipe fi-om paths other 
than the path through the throttle valve A second pressure-of-induction-pipe force calculation means to compute the 
second pressure-of-induction-pipe force based on the output of an air flow meter, and an inhalation air-content 
calculation means to compute the inhalation air content inhaled by the aforementioned internal combustion engine based 
on the aforementioned first pressure-of-induction-pipe force and the aforementioned second pressure-of-induction-pipe 
force 

[Claim 2] The aforementioned first pressure-of-induction-pipe force calculation means is inhalation air-content 
calculation equipment according to claim 1 characterized by computing the aforementioned first pressure-of-induction- 
pipe force based on the sum of the aforementioned throttle passage air content and the purge flow rate which flows into 
the aforementioned inlet pipe through a purge path. 

[Claim 3] The aforementioned first pressure-of-induction-pipe force calculation means is inhalation air-content 
calculation equipment according to claim 1 characterized by computing the aforementioned first pressure-of-induction- 
pipe force based on the sum of the aforementioned throttle passage air content and the amoxmt of exhaust air gas-stream 
ON which flows into the aforementioned inlet pipe through an exhaust gas recycle path. 

[Claim 4] Intake-pressure calculation equipment which computes the pressure of the inlet pipe connected to an internal 
combustion engine characterized by providing the following A first pressure-of-induction-pipe force calculation means 
to compute the first pressure-of-induction-pipe force based on the sum of the throttle passage air content calculated 
based on throttle opening at least, and the air content which flows into an inlet pipe firom paths other than the path 
through the throttle valve A second pressure-of-induction-pipe force calculation means to compute the second pressure- 
of-induction-pipe force based on the output of an air flow meter, and an intake-pressure calculation means to compute 
the pressure of the aforementioned inlet pipe based on the aforementioned first pressure-of-induction-pipe force and the 
aforementioned second pressure-of-induction-pipe force 

[Claim 5] The aforementioned first pressure-of-induction-pipe force calculation means is intake-pressure calculation 
equipment according to claim 4 characterized by computing the aforementioned first pressure-of-induction-pipe force 
based on the sum of the aforementioned throttle passage air content and the purge flow rate which flows into tiie 
aforementioned inlet pipe through a purge path. 

[Claim 6] The aforementioned first pressure-of-induction-pipe force calculation means is intake-pressure calculation 
equipment according to claim 4 characterized by computing the aforementioned first pressure-of-induction-pipe force 
based on the sum of the aforementioned throttle passage air content and the amount of exhaust air gas-stream ON which 
flows into the aforementioned inlet pipe through an exhaust gas recycle path. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the intake-pressure calculation equipment 
which computes the intake pressure of the inlet pipe connected to the inhalation air-content calculation equipment and 
the internal combustion engine which compute tiie air content inhaled by the internal combustion engine. 
[0002] 

[Description of the Prior Art] The 2nd variation per unit time is computed fi-om the throttle passage air content which 
computed the 1st variation per unit time, calculated, and was acquired from the measured inhalation air content, the 1st 
variation and 2nd variation are measured, and the amendment engine control system is known in the cylinder inflow air 
content so that it may be conventionally indicated by JP,9-1 58762,A as equipment which computes the air content 
inhaled by the internal combustion engine, this engine control system - the 1st variation and 2nd variation — comparing 
- a cylinder inflow air content ~ an amendment ~ it is going to cancel the delay of a control system by things 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is in the equipment mentioned above, since a cylinder inflow 
air content is computed in ttie premise that all the air that flows into a cylinder passes a throttle, a cylinder inflow air 
content may be correctly uncomputable. For example, there is a possibility that an exact inflow air content can be 
computed neither by a purge nor EGR by producing an error in a cylinder inflow air content, and originating in it when 
a throtfle valve is not passed but there is air unification fi-om other paths, 

[0004] Then, this invention is made in order to solve such a technical technical problem, and it aims at offering the 
intake-pressure calculation equipment which can aim at improvement in the inhalation air-content calculation equipment 
which can aim at improvement in the calculation precision of an inhalation air content, and the calculation precision of 
an intake pressure. 
[0005] 

[Means for Solving the Problem] Namely, the inhalation air-content calculation equipment concerning this invention In 
the inhalation air-content calculation equipment which computes the inhalation air content inhaled by the intemal 
combustion engine A first pressure-of-induction-pipe force calculation means to compute the first pressure-of- 
induction-pipe force based on the sum of the throttle passage air content calculated based on throttle opening at least, 
and the air content which flows into an inlet pipe firom paths other than the path through the throttle valve, the [ a second 
pressure-of-induction-pipe force calculation means to compute the second pressure-of-induction-pipe force based on the 
output of an air flow meter, and / the first pressure-of-induction-pipe force and ] ~ it is characterized by having an 
inhalation air-content calculation means to compute the inhalation air content inhaled by the intemal combustion engine 
based on the 2 pressure-of-induction-pipe force 

[0006] Moreover, the inhalation air-content calculation equipment conceming this invention is characterized by the 
above-mentioned first pressure-of-induction-pipe force calculation means computing the first pressure-of-induction-pipe 
force based on the sum of a throttle passage air content and the pxirge flow rate which flows into an inlet pipe throu^ a 
purge path. 

[0007] Moreover, the inhalation air-content calculation equipment conceming this invention is characterized by the 
above-mentioned first pressure-of-induction-pipe force calculation means computing the first press\ire-of-induction-pipe 
force based on the sum of a throttle passage air content and the amount of exhaust air gas-stream ON which flows into 
an inlet pipe through an exhaust gas recycle path. 

[0008] Moreover, the intake-pressure calculation equipment conceming this invention is set to the intake-pressure 
calculation equipment which computes the pressure of the inlet pipe connected to an intemal combustion engine. A first 
pressure-of-induction-pipe force calculation means to compute die first press\ire-of-induction-pipe force based on the 
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sum of the throttle passage air content calculated based on throttle opening at least, and the air content which flows into 
an inlet pipe from paths other than the path through the throttle valve, the [ a second pressure-of-induction-pipe force 
calculation means to compute the second pressure-of-induction-pipe force based on the output of an air flow meter, 
and / the first pressure-of-induction-pipe force and ] - it is characterized by having an intake-pressure calculation means 
to compute the pressure of an inlet pipe based on the 2 pressure-of-induction-pipe force 

[0009] Moreover, the intake-pressure calculation equipment concerning this invention is characterized by the above- 
mentioned first pressure-of-induction-pipe force calculation means computing the first pressxire-of-induction-pipe force 
based on the sum of a throttle passage air content and the purge flow rate which flows into an inlet pipe through a purge 
path. 

[0010] Moreover, the intake-pressure calculation equipment concerning this invention is characterized by the above- 
mentioned first pressure-of-induction-pipe force calcination means computing the first pressure-of-induction-pipe force 
based on the sum of a throttle passage air content and the amount of exhaust air gas-stream ON which flows into an inlet 
pipe through an exhaust gas recycle path. 

[001 1] According to these invention, inhalation air contents including the unification air which does not pass a throttle 
valve but flows into an internal combustion engine through a purge path etc. are computed. For this reason, even when 
there is inhalation air which flows into an internal combustion engine, without passing a throttle valve, an inhalation air 
content or the pressure-of-induction-pipe force can compute correctly. 

[0012] Moreover, it becomes computable [ an exact inhalation air content or the pressure-of-induction-pipe force ], 
without including the error based on mismatching with a purge flow rate without the air flow meter output which has 
response delay by computing the pressxire-of-induction-pipe force, using individually an air flow meter output, a purge 
flow rate, etc., and computing an inhalation air content or the pressure-of-induction-pipe force based on each pressure- 
of-induction-pipe force, without adding a purge flow rate without an air flow meter output with response delay, and 
response delay etc. directly, and response delay etc. 
[0013] 

[Embodiments of the Invention] Hereafter, with reference to an accompanying drawing, the gestalt of operation of this 
invention is explained in detail. In addition, in explanation of a drawing, the same sign is given to the same element, and 
the overlapping explanation is onfiitted. 

[0014] (The first operation gestalt) Explanatory drawing of the inhalation air-content calculation equipment conceming 
starting this operation gestalt at drawing 1 is shown. 

[0015] As shown in this view, inhalation air-content calculation equipment is equipment which computes the inhalation 
air content inhaled in the cylinder of the engine 2 which is an intemal combustion engine. It had the good change valve 
system and the engine 2 set as the object of inhalation air-content calculation is equipped with the adjustable valve 
timing mechanism 5 in which the opening-and-closing timing of an inlet valve 3 and an exhaust valve 4 is changed as a 
good change valve system. It connects with ECU6 electrically, and the adjustable valve timing mechanism 5 operates 
based on the control signal outputted from ECU6, and outputs the detecting signal about valve timing to ECU6 through 
the detection sensors 7, such as a cam position sensor. 

[0016] The crank position sensor 12 is formed in the engine 2. The crank position sensor 12 is a sensor which detects an 
engine speed, and it connects with ECU6 and it outputs a detecting signal to ECU6. 

[0017] The injector 9 which injects fiiel is formed in the combustion chamber 8 at the engine 2. An injector 9 is a fiiel- 
injection means to supply fiiel to a combustion chamber 8, and is installed every cylinder 10 with which an engine 2 is 
equipped. The combustion chamber 8 is formed above the piston 1 1 arranged in the cylinder 10. The inlet valve 3 and 
the exhaust valve 4 are arranged in the upper part of a combustion chamber 8. 

[0018] The inlet pipe 20 which consists of an intake manifold, a surge tank, etc. is connected to the upstream of an inlet 
valve 3. The throttie valve 23 is formed in the middle of the inlet pipe 20. A throttie valve 23 operates based on the 
control signal of ECU6. The throttie opening of a throttie valve 23 is detected by tiie throttle position sensor 24, and is 
inputted into ECU6. 

[0019] The air cleaner 22 is installed in the upper portion of the throttle valve 23 of an inlet pipe 20. Moreover, the air 
flow meter 25 is formed in the down-stream position of an air cleaner 22. An air flow meter 25 is an inhalation air- 
content detection means to detect an inhalation air content. The detecting signal of an air flow meter 25 is inputted into 
ECU6. 

[0020] ECU6 controls the whole equipment of inhalation air-content calculation equipment 10, and the computer 
containing CPU, ROM, and RAM is constituted as a subject. The various control routines which contain an inhalation 
air-content prediction routine in ROM are memorized. 

[0021] The purge path 30 joins a part for the downstream of the throttle valve 23 of an inlet pipe 20. The purge path 30 
is a path which makes predetermined air flow into an engine 2, without mindmg a throttle valve 23, and it connects with 
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a charcoal canister (with no illustration), and it introduces the evaporative gas from a charcoal canister into the 
inhalation-of-air system of an engine 2. For this reason, the air content inhaled to an engine 2 serves as the sum of the 
air content which passes the slot bulb 23, and the air content introduced into an inlet pipe 20 through the purge path 30. 
[0022] Next, operation of the inhalation air-content calculation eqxiipment conceming this operation gestalt is explained. 

[0023] Drawing 2 is a flow chart which shows operation of inhalation air-content calculation equipment. 
[0024] Step SIO (it is only hereafter indicated as "SIO".) of this view Suppose that it is the same about other steps. 
Reading of the throttle opening TA, engine-speed NE, valve timing VT, and an air flow rate QA is performed. 
[0025] Reading of the throttle opening TA is performed based on the output signal of a throttle position sensor 24. 
Reading of an engine speed NE is performed based on the output signal of the crank position sensor 12. Reading of 
valve timing VT is performed based on the output signal of the detection sensor 7. Reading of an air flow rate QA is 
performed based on the output signal of an air flow meter 25. 

[0026] And it shifts to SI 2 and the operation of purge flow Q P which flows into an inlet pipe 20 through the purge path 

30 is performed. The operation of purge flow Q P is performed by presuming based on output signals, such as an air- 

fiiel ratio sensor which is not illustrated or 02 sensor. And it shifts to S14 and the operation of the intake pressure 

(pressure-of-induction-pipe force) which is the pressure of an inlet pipe 20 is performed. 

[0027] One gestalt of an operation block of an intake pressure is shown in drawin g 3 . As shown in this view, the 

throttle opening TA 0, engine-speed NE, and valve timing VT are outputted to the TA model (throttle-air model) 52 

from the electronic throttle model 51. It is the value which the throttle opening TA 0 is the throttle opening after 

[ present to ] predetermined-time progress, and is presumed here based on the present throttle opening TA etc. 

[0028] Moreover, the inlet-pipe prediction pressure PO outputted from the inlet-pipe model 53 is inputted into the TA 

model 52. The TA model 52 computes the air flow rate QA 0 which passes a throttle valve based on the throttle opening 

TA 0, engine-speed NE, valve timing VT, and the inlet-pipe prediction pressure PO. And the air flow rate QA 0 

outputted from the TA model 52 is added with purge flow Q P, and is inputted into the inlet-pipe model 53. 

[0029] The inlet- valve model 54 is set to the inlet-pipe model 53, and the inlet-pipe prediction pressure PO after 

predetermined-time progress is computed from present by inputting the flowing air content (QAO, QP) based on a mass 

conservation law and the law of conservation of energy. The inlet-pipe prediction pressure PO is a pressure which 

predicted the pressure-of-induction-pipe force at the time of valve closing of an inlet valve 3. 

[0030] On the other hand, the throttle opening TA, engine-speed NE, and valve timing VT are inputted into the TA 

model 62. The TA model 53 is set up on the same conditions as the TA model 52 mentioned above. 

[0031] Moreover, the present pressure-of-induction-pipe force PI outputted from the inlet-pipe model 63 is inputted into 

the TA model 62. In the TA model 62, the present air flow rate QA 1 which passes a throttle valve is computed based on 

the throttle opening TA, engine-speed NE, valve timing VT, and the pressure-of-induction-pipe force PL And the air 

flow rate QA 1 outputted from the TA model 62 is added with purge flow Q P, and is inputted into the inlet-pipe model 

63. 

[0032] The inlet-valve model 64 is set to the inlet-pipe model 63, and the present pressure-of-induction-pipe force PI is 
computed by inputting the flowing air content (QAl, QP) based on a gaseous equation of state (P-V=m-R-T). In 
addition, the inlet-pipe model 63 is set up on the same conditions as the inlet-pipe model 53 mentioned above. 
[0033] The air flow rate QA 1 outputted from the TA model 62 is inputted into the AFM model (air flow meter model) 
71 . The AFM model 71 inputs the present air flow rate QA 1, and outputs the air flow rate QA 2 which took into 
consideration the detection delay of an air flow meter 25 to the air flow rate QA 1. That is, an air flow rate QA 2 serves 
as a value which has a time lag to an air flow rate Q A 1 . 

[0034] And an air flow rate QA 2 is inputted into the inlet-pipe model 73. The inlet-valve model 74 is set to the inlet- 
pipe model 73, and the pressure-of-induction-pipe force P2 including a time lag is computed by inputting the flowing air 
content (QA2) based on a gaseous equation of state (P-V=m-R-T). In addition, the inlet-pipe model 73 is set up on the 
same conditions as the inlet-pipe models 63 and 53 mentioned above. 

[0035] On the other hand, the air flow rate QA which is the output of an air flow meter 25 is inputted into the inlet-pipe 
model 83. The inlet- valve model 84 is set to the inlet-pipe model 83, and the pressure-of-induction-pipe force P3 which 
included the time lag by the input of the flowing air flow rate (QA) based on the gaseous equation of state (P-V=m-R-T) 
is computed. In addition, the inlet-pipe model 83 is set up on the same conditions as the inlet-pipe models 73, 63, and 53 
mentioned above. 

[0036] what includes a time lag like the pressure-of-induction-pipe force P2 in which the pressure-of-induction-pipe 
force P3 outputted from the inlet-pipe model 83 is outputted from the inlet-pipe model 73 - it is - the pressure-of- 
induction-pipe force P2 — said — **** 

[0037] And the pressure-of-induction-pipe force PO outputted from the inlet-pipe model 53 is added to the pressure-of- 
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induction-pipe force P3 outputted from the inlet-pipe model 83, the pressure-of-induction-pipe force P2 outputted from 
the inlet-pipe model 73 is subtracted, and the prediction pressxire P is computed. This prediction pressure P is the 
pressure which amended the difference of the pressure-of-induction-pipe force P3 calculated based on the output QA of 
an air flow meter 25, and the actual pressure-of-induction-pipe force according to the pressure-of-induction-pipe force 
PO and PI which considered purge flow Q P. 

[0038] And it shifts to SI 6 of drawing 2 , and it is based on the prediction pressxire P computed by SI 4, and the 
operation of the inhalation air content per unit time at the time of inlet- valve 3 valve closing is performed. The operation 
of this inhalation air content is performed to ECU6 using a map, operation expression, etc. which were set up 
beforehand. 

[0039] As mentioned above, according to the inhalation air-content calculation equipment concerning this operation 
gestalt, an inhalation air content is computed by considering the inhalation air which does not pass a throttle valve 23 
but flows into an engine 2 through the purge path 30. For this reason, even when there is inhalation air which flows into 
an engine 2, without passing a throttle valve 23, an inhalation air content can compute correctly. 
[0040] Moreover, the ** which does not add purge flow Q P without Output QA and response delay of the air flow 
meter 25 with response delay directly, By computing the pressure-of-induction-pipe force P0-P4, using individually air 
flow meter output QA and purge flow Q P, and computing an inhalation air content or the pressure-of-induction-pipe 
force based on each pressure-of-induction-pipe force An inhalation air content or the pressure-of-induction-pipe force 
can be computed correctly, without including the error based on the mismatching of air flow meter output QA with 
response delay, and purge flow Q P without response delay. 

[0041] (The second operation gestalt) The inhalation air-content calculation equipment applied to the second operation 

gestalt next is explained. 

[0042] Although the inhalation air-content calculation equipment conceming this operation gestalt has the almost same 
composition as the inhalation air-content calculation equipment conceming the first operation gestalt, it differs at the 
point appHed when the upper portion 3 1 of the piirge path 30 is open for free passage in the throtfle upstream position of 
an inlet pipe 20, as shown in drawing 4 . The sign 32 in drawing 4 is a charcoal canister. 

[0043] One gestalt of an operation block of the intake pressure in the inhalation air-content calculation equipment 
applied to this operation gestah at drawing 5 is shown. As shown in this view, although the intake-pressure operation 
block in the inhalation air-content calculation equipment conceming this operation gestalt has the almost same 
composition as the intake-pressure operation block of the first operation gestah shown in drawing 3 , they differ in that 
the air flow rate QA 1 which the air flow rate inputted into the AFM model 71 calculated with purge flow Q P and the 
TA model 62 is added. 

[0044] Thus, by constituting an inhalation-of-air operation block, the calculation of an exact inhalation air content 
according to the composition of the purge path 30 shown in drawing 4 is possible. Moreover, since an inhalation air 
content is computed by considering the inhalation air which does not pass a throttle valve 23 but flows into an engine 2 
through the purge path 30 like the inhalation air-content calculation equipment conceming the first operation gestalt 
even if it is in the inhalation air-content calculation equipment conceming this operation gestalt, even when the 
inhalation air which flows into an engine 2, without passing a throttle valve 23 is, an inhalation air content can compute 
correctly. 

[0045] Moreover, reduction of the calculation error by the difference of a time response can be aimed at by computing 
the pressure-of-induction-pipe force PO and PI by adding the air flow rate QA 0 after the predetermined time obtained 
according to an operation and the present air flow rate QA 1 , and purge flow Q P, without adding purge flow Q P 
without Output QA and response delay of the air flow meter 25 with response delay directly. 
[0046] (The third operation gestalt) The inhalation air-content calculation equipment applied to the third operation 
gestalt next is explained. 

[0047] The inhalation air-content calculation equipment conceming this operation gestalt is applied when computing the 
inhalation air content inhaled by the engine 2 which formed EGR (Exhaust Gas Recirculation) equipment. 
[0048] In this case, as shown in drawing 6 , the exhaust gas recycle path 35 will be connected in the middle of an inlet 
pipe 20, and the air which does not pass a throttle valve 23 like the purge path 30 mentioned above will be inhaled by 
the engine 2. For this reason, it becomes computable [ an exact inhalation air content ] like the inhalation air-content 
calculation equipment conceming the first operation gestalt by computing an inhalation air content by transposing the 
above-mentioned purge flow Q A to the inflow of exhaust gas. 

[0049] In addition, in a purge, the inhalation air-content calculation equipment conceming this invention is not restricted 
like an operation gestalt for a start, when EGR equipment will be formed as mentioned above, if it is the case where the 
air which flows into an inlet pipe 20, without passing a throttle valve 23 exists, but in the case of others, it can also be 
applied. 
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[0050] (The fourth operation gestalt) The intake-pressure calculation equipment applied to the operation gestalt of this 
invention next is explained. 

[0051] Although the third operation gestah explained inhalation air-content calculation equipment from the first 
operation gestalt, in these inhalation air-content calculation equipments, it is good also as intake-pressure calculation 
equipment which performs processing to the intake-pressure operation of S14 of drawing 2 by ECU6. If an inhalation 
air content is calculated based on the intake pressure calculated with intake-pressxire calculation equipment even if it is 
this case, the same operation effect as the inhalation air-content calculation equipment from the first operation gestalt to 
the third operation gestalt will be acquired. 
[0052] 

[Effect of the Invention] As explained above, in order to compute inhalation air contents including the unification air 
which does not pass a throttle valve but flows into an internal combustion engine through a purge path etc. according to 
this invention, even when there is inhalation air which flows into an internal combustion engine, without passing a 
throttle valve, an inhalation air content or the pressure-of-induction-pipe force can compute correctly. 
[0053] Moreover, an inhalation air content or the pressure-of-induction-pipe force can be computed correctly, without 
including the error based on mismatching with a purge flow rate without the air flow meter output which has response 
delay by computing the pressure-of-induction-pipe force, using individually an air flow meter output, a purge flow rate, 
etc., and computing an inhalation air content or liie pressure-of-induction-pipe force based on each pressure-of- 
induction-pipe force, without adding a purge flow rate without an air flow meter output with response delay, and 
response delay etc. directiy, and response delay etc. 



[Translation done.] 



♦NOTICES* 



Japem Patent 0££ice is not responsible for any 
damages caus d by the use o£ this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




FDrawin p 21 



x>«i>IiliR NE 
SftSUQA 



---$10 



1 

[Drawing 3] 




T 



[Drawing 5 ] 
51 



TAO.NE.Vr 



TA.NE.Vr 



2 



QP 



54 




[Drawin g 6] 



Page 3 of 3 




(19)0:*:S#fFJT(JP) 



a2)^gBmt^fS (A) 



2002-147279 

(P2002-147279A) 

(43) ■'Jim B ^fi)cl4^5<^ 22 B (2002. 5. 22) 



(51) Int. C 1. ^ 




F I 


T^3~f' (##) 


F 0 2 D 


45/00 3 6 6 


F 0 2D 


45/00 3 6 6 E 3G044 




3 6 4 




3 6 4 D 3G062 


F 0 2M 


25/07 5 5 0 


F 0 2M 


25/07 5 5 0 R 3G084 




25/08 




25/08 Z 




*it* f«*«OSc6 OL 


(:^7M) 


(21) tUM#-§- 


^^2000-340626 (P2000-340626) 


(71)ttSMA 


000003207 












^^12^11^8 0 (2000.11.8) 




2s.7aJ>T^s:Pj fN r =^ ^ (°J I'^JIB 






(72)^0^# 


/J^*f; A^ 
































s^m^ffl m h 3 i5^pri#:^ h 3 ^ itb 














(74)ftmA 


100088155 








#3g± (^1^) 











(54) KA^m^s^tass^Tj^p^^ffiSLttji^M 



(57) 

PO^SLtUL. :iir7n-7«-^5'<0|±l:^(cS<5<®A^ 

^tb^oi^A^^fi^itasi-'So 




K^l^tc«cAi-SS^^;^:^aEAmi: co^{;iS-^wnTbuI5 
[000 1] 



(2) mm 2002-147279 

2 

[0 0 0 21 

th-t^mWit LT. mm^9-l 5 8 7 6 2-§-<2^^tc:f£ 

10 ^IttS^UXv-y :/i?^»ftA^^S^«Si-^Ci:tcJ;«9. 
[0 0 0 3] 

^fi^mtB-r^fcib. vy >^^25f£A^ma^iE5i{c^tu 

^t^^^m^. ^/y ^/^»fEA^^fitc:^^$r^C. ^tt 
20 tC®H LriEmJ^.^SSA^^fi<^)^ai;&5^y;t?:eV>:fc-^tt;65 

[0 0 0 41 ^rx'^^pjfi. :i(OJ:9>^^S*gliM^#P 
to JL 7)^ HI ^ A^^i^ tt53^S^ t/Bi^i± 

[0 0 0 5] 

e^A^^fi^ffl^^fi. F^^^iitcp^A^tL^esA^^ 

30 g^^tHi-^Pi^A^^ft»t±i^^^c^o^/^T. ->/^< <^ t> 
l^^c»^A-r^^^i<?:<0^{c^':5v^Tll'-oi^^^/±;^^ 

ottj;^) \^m-^\i^xmzi^Rm.'smti trscmi- 5 mr ® 

. So'v ^Tf^^mBK-K A $ tb^ BRA^mfi^Saii- -5 Bft 
[0 0 0 6] ^yh;^^P^(c#^p^A?^MJ:SCttii^fi*i. 

ty^-^jm^^my:^x^RnM\^^A^h^<-\ym.^t(o 

So 

[0 0 0 7] ^5t:*:^0^{c:#Se5A^mfi^tiiS^gJi. 

i:TPi^^l^{c»ftAi-SSN^:s?f 
^ ^ftA:^ t cofPtcSo'v ^X^-^RU'^mti ^mih-t^ :: 

[0 0 0 8] ^fz:^^m\z.^^^v^nj£m^mm'X. 

50 «§i«rg^gg$tLSK^l=o/E;^i^mtHi-5K^I±SC|±S3S 
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[0 0 0 91 ^fc;$:^0>q{c#.^p^m/±^fflS^e«*. BuiE 
[0 0 101 ^/c2^^P^tc>^5Pi^^iEStU^Mfi> tuili 

[00 111 :Ltih<D^m\^J:tif±. :^u^y h/i^y</i^zf 

[0 0 121 ^fc. /£^atucOfc6^T>^o — ^tB 
^Sft^«iE;^{::S-^^pJ^A^^fl: 

[0 0 131 

i^^M<Dmm<Dmm] ^j^t. mi^m^^mmL.x:^^m 
\^^xm-<omm\a^m-<Dn^^H\>. mm-r^mm^ 
[00141 (m-mmmm) m i i,c^mmmm\^^^^ 
[0 0 151 ^la^.^-f-j: 9^::". ^Ax^m,mwihmm: 
A^ma^S[±ji-6^®r'fo6o e5A^^s»m^7)^^ 
(Dx^^. -^^W}^mmti.x^A^^3j^x^m^^4(D 

5Sr«X.TV>6o ^^^</U7^^>f ^ V>/ffifl|5(i. EC 

V6 tmHmcmM^tlX:}o^ . ECU eib^^thtl^ti 

^cOlttU-fe: V-th 7 LT E C U 6 {Zy</uyi^ ^ 
[0 0 1 61 ^>^v?>2(C{l. ^T^^^jJ^v^v'a ^'-fcV 
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21^. ^^'>^V[eIe^:^^tm'rSi^>1^T'^*9. ECU 

^tmm^fh^ Ecu6jcMu^ui{t-i-^tu;^t'So 

[0 0 171 ni>^v^V2«C«i. *Sj^^8tC*SJ^>^Pftlti- 

vt. mm^mmM^^^^-t^mPcm.^^^x'^^ . zr. 
vv»2j&5«;tsvy >i?^i or<t(c^g^tbri/^'5p 

10 3^t^•gNm#4 2)Si^^$ttTv^-5o 

. [0 0 181 K^#3 0±iJg{iItCfi, 

>^2 3;651^ttbtLXV>'5o :y h/uy</u::^2 3fi. E 
cue o$fHSft-g-tcS^i^Tf^i!j-t--5o :^ D h/uy</u 

[0 0 191 ^^1=2 0O>^o 5/ h>rWV^:/2 30±8K 

20 ^TiJ^ y :h2 2(?:)T«fL{£S(-*^. ^r:7n2— ^^^2 
5tmnibtlX\f^^o ^r:7a — ^— 2 5li, ^A^ 
^J[^«m-rSP^A?^^J::^ta^^T-feS. mr^n- 
2 5 60:^tUft-§-*i. ECU6JcA;^^ix5o 

[0 0 2 01 ECUeji. KA^mfi^ttiiggl 0(Oi^ 

W:^i^<omm^ffoh(ox^y) . CPU. ROM, RA 

oMtct^i. KA^^fflri^ayyi^-f^v^^tf^a^ij^aj/i— 

[0 0 2 11 eS^W2 0<^>^n h/U'yW>^2 3 OTM 
30 y<—z:^m^3 0^^^m.l.X\^^^o i^ilK 

3 0(1. >^XJ y h/Uy^>rU:/2 3 ^:^^-f fCrO'v^V 2 

• m^(o^m.^mx^'^^m.^xhr> . ^^=1—/^^^:=. 

h(Dmnm^:^^^^:yiy>2<DVAnm:^mA-r^o ^ 

^Vv^>'2--eSA$ttS^^a:Ii. ^u^yhy< 
)\^^2 3^iligi-62^Mfi:<i:^'^-v^iS^3 O^ilCT® 
Ml=2 0(c#A^n5^^fi:iO?P<t/.^5o 
[0 0 2 21 2^IIJfe?i^«t-^.5»SA^^:a^a3^ 

40 [ 0 0 2 3 1 n 2 tt. ^RK^m.m.%^^m,(omv^^^^ 

[0 0 2 41 5^:7^5 i 0 (JfiJlT. rs i 

Oj hTj^-t. ^(O^'r yzr\z^\^x^^^}i'^^. ) 

[0 0 2 51 >^ n :y h/l-^i^T ACOK^iZ^^Jl. ;^ n 

5o ::^vv^>[Hie^NE(0^;z^iZ,;i^fi. ^^iJ'AKv^v^ 
3 VIM 2^7)tiJ;^ft•^^cS<5V^T^Tt>tt'5o /VU>^ 
50 ^-r 5:>^VT<^Sg;^^ji;^(i. ^V&^^y^ i(r>}^fim^^ 
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[0 0 2 6] ^LT. S 1 2tC#tTL. v^iiSSa 0 

z.t{zx^rft>ti^. -eur. s 1 4t;i^tTL. esmi^ 
10 0 2 7] m3i^^Ani±<Dmny^^yi^(o-nm^^ lo 

5 2{c:tB;^^tb^o ^rT% h/wr^j^TAOfi. 
[0 0 2 81 ^fc. TA^t'/US 2(C|^. K^l^^T^'^'l- 

5 3^^hm:b^fh^^Anm'^mf^:bP OT^^AtJ^ti^o 

TA^r'>'^5 2ti. >;/ h/Ug|^TAO. ^>'v^>IeI 20 

te&NE. ^vu>^i$^>f ^:xi5^vT, K^l^^aiJE;^ P 0 
O^^ttl-r^o ^LT. TA^x/l-5 2 75^^tH;':j^n^ 

I 0 0 2 9 1 ^m^^-T^/U 5 3 (CJi, P^M#^T^/l- 5 4 
J&^iSi^^ttTiot). iJEAi-'5^mS (QAO. QP) ^ 

S-:5#. m?t75^^m^^^pmig^<7)e5^1=^iIj;E;^?P 0 
;d5gtas^tb6o K^l=i=^i&'ji±:/jP Oli. p^M#3(Og^# 30 

[0 0 3 01 — TA^7^/W6 2«C{i. ^^^yhJi-m 

^TA. :3i>-v>V[H]^^NE. ^</U:/i5' ^ > i?^ V T;^^ 
A;'j$tL5o TA^T'/USSfi. ±^LyhTA^7='/l-5 

[0 0 3 1 I TA^^/U6 2tCJi. Pi^Ml^^^/U • 

5o TA^7^7U6 2-T?fi. ^D-/h/W^STA. ^>v? 

[0 0 3 21 K^^^T'/i^e 3 t;iti. K^#^7^/^6 4 
;i)5|S^^ttr*3f9> «KA^S^mfl: (QAl. QP) ^ . 

xti-t^^t{cxy). n.i^(D^^m:^m^ (p • v=m • 

R • T) {cSo't. mffi^7)5&^l=/£;^| P 

5 3 tmmti:^t^x^m^tix\f^^a 

[0 0 3 31 TA^-r/l-e 2;&*bt±J;^$nS^^8fLfiQ 50 
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Al(^. AFM^v^/U (=^T:7X2^:^^^^^/u) 71 
{:iA;'j$n5o AFM^t^/w? 1 ^ffico^^^fi:Q 
AiS:A;^U. -^(O^^geSQA 1 tcMU^r^o— > 
-i5^2 5(0«ima^x$:#]SUfc^ftSgfiQA2^i±};^i- 
5o fiP^. ^M«ffifi[QA2Jl. ?^M2S^ftQA 1 fC*fU^ 

[0 0 3 41 ^LT. ^^«S*QA2fi. P^mi^-e7=^ylx 

7 3tc:A;b^tb€)p ®^«=^7=^/U7 3{c(i. K^^^t^" 

4tm^^tlX:tsV). ^LAir^^m.m (QA2) ^ 
AjtF-r-Sr^rtcJ:!?. ^i^(D:ikm^m.^ (P-V = m- 
R • T) (cS<5#. ^rp131tt$:^tfP^Sl^iE;^P 2/65^ 

^y'/ve 3. 5 3 <i:(^«/^^#T*^^$ttTl/>-5o 

[00 3 51 y^D— ^— 2 5cotiS;^-efe'5 

^^a£fiQA;6SKMW^7=^/U8 3(CA>J^n-5. 
^7^/1-8 3 (Cfl. ^^#^-7^/1-8 4;65^^^nT*D "9 . 

^^SAi-^^^SES (QA) oA;^jt-J:'9. ^i^<o^m:)J 

(P • V = m - R • T) NFr«1iStt^-g- 

A>fcP^^l=JBE;/jP 3;65g{±J$n'5. B5^«^^^/u 

8 3(1. ±^b:rc^^l^^7^/U7 3. 6 3. 5 3 i:Pm 

[0 0 3 6] p^^l=^7"yi'8 3;5^e>l±J;^^nSPii^^jE 
;^P3{1. PiJ^l^^^/1^7 3^^^m;^$tt^p^^l^iE;'j 

p 2 tw\m\zi^mmtL^^t^i^(oxp^^ . ^RmMj^tiP 

[0 0 3 71 -^LT. ^R^'W^y'/X^S 3 t^hli^ti 

^^An.'^mtiP otmu^ti. ^&mM'^'f/i^7 3t^hm 
ti^ti^^Rm.'^^^tiP 2tmw^f\^. ^m]j£tiPtm\^ 

^tt6o :L<D^mmtiP\^. ^^'^ v^^J^SQ P^JbD^feUfc 
^RnMJ^tiP 0 ^ Pl\Z,X^^ ^r:7n«-^— ^ 2 

tti:*QAtc:*-^#iam$ix)tK^Wm;^P 3 tmm<om. 

[0 0 3 81 ^LT. 112 05 1 6{C^tTU. S 1 4 T' 

'^^n^t^^^m\i^xnt>f\.^. 
[0 0 3 91 i^±<^) J: 9 {c. ^mmmM\^^^^^Rx^m. 

^N"— >^ilS&3 0 ^iiDT^Vv?>2Jc:^fcAi-'5Pi^A^^ 
^:^JD*bT®A^Mfl:;d5a[tti$tLSo ^(Dfz^^^ ^^n^y 

b/w</u:/2 3 ^iiigiir-f tc^>v^>2{c:gKA-f'^®A 
^m^5fe5^^Xt>. P4A^ma:7i5iE?S{ca[tt3Xg:5o 

[0 0 4 0] */c. i^:^3gn<?:>foS:3ir:7n— ^ 2 

5(DmtiQAt ft^mn(o V i/sss Q p mmu 

m-^-rtC. ^T7n— y — ^tH;^;QAi:/^"— -:^»SSQP 
^fiS'JlCffil/>Team«JEE;/jP0-'P4^»tBL. 
l=JE;^?tcS-:5#® A^Mfi3^«iKMl=EE;^^Stti-rs C 
ibtCcti?, !t^^mti<o:h^^T:7\=i—?^—'^tht}QAt 
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[004 21 ^mmmwA^^^^^AA^^A'^mmmn. 

3 0(D±WlU'^3 I ^m^^^Z 0(D^u^y h/U±«L{i® 
T'ilii LT V > ^ :!^^ ICiiffi L fcb <0 T' -5 T-M^fe o T 

So 

[0 04 3] IKI 5 (;i:*:^i£?f^^|;i^^P^A^^fl:^tt5SI 

[0 0 4 4] :L(ox.^\z.^&nMn-^^y^^mm.'r^z, 

t-^.6KA^^l:Sm^gt-feo-ct. m-^:^?f^^>(- 

^SKA^^fi^mSM^I^^tC, ;^cr5, hyW</U>^2 

3 ^iii§ii:-r v^ii^ 3 0 ^ii i:r^>>?> 2 a 

^6ftA^^;55fe5«^-Ct. ®A^^fi:;6s:iE?fi(c»ttJT' 

[0 0 4 5] iJ::^atb(7)fc^:iir >^D — i?' 2 

5 tB;f3 Q A ^ iC^agtLO fj: V ^y n'- v^^SSfi Q P ^mWB 

A0ST>*iS.SECO^^?Sg4QA 1 ty<—^^mm.Q'P^M% 

[0 0 4 61 i'm^'mmmm) m^mE.mmmm\^^.^ 
®A^^sS£^±iigg^c:ov^T!fep>g-rSo 
[0 04 71 ^m:mmm\zL&.^^x^%&9-\^mm.\t^ 

EGR (Exhaust Gas Recirculation) i^M^^ttfc^ 
V V 2 A ^ 6 Pi^ A^^» ^ » ttJi- ^ tCjgffi 

[0 0 4 81 :La:>m^. HI 6 tci^i" J: 5 eSmW2 0 

v^iiSg 3 0^ o 5/ h/W</U7' 2 3 ^iliS b 

?'c^i^^^;55^^v^>'2lcPiiA^n5r <?: ^<^fc 
mj^co^N— v^McgQA^#^;*r;^offiAfi{cgt^ 

K.x^Rx^u,m^w.\^'t^:Lt\^^^ . m-mmmmA^ 
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[00491 **5. *^PJ{C#.^KA^^fiStt5igg 

fi. hyU/</l^>^2 3 ^ilig-^'r{-K^l=2 O lC^t 

Ai-6^M;65^^t1-5^'g^T'fetL(^. _bif!<7)i:9iCEG 

[00 5 0] {^mmmMM) m^:^^m(oMmmm\:i 
[0 0 5 1] m-mmmmt^h'm^'mmMmx\^^RK^ 

10 ^aStUSIMtcoi/>TI5i0Jbfc;5^ ::tie><7>Pi^A^^S 

@LtfcSge^-*5V^r. ECU6tc:Tlll2 0S 1 4(OPiJ^i± 

^/Et::S-^v>TPi^A^^S^iS#i-ix*i. m-^JBS?f^S 
[0 0 5 21 

20 mm\z,m,K-rh^^mn,^^^xm.x^^mi^'^\i^^^ 

[0 0 5 3] t.ti^ it^^mti(o;h^^ryt2—^—^th 
P^^Wi±;^^»mu. #B5^WJE;^lcS<5tPi^A^ms 
30 i:f^^M^(cg-5<^^^^tf^^7:^<. IE?il;i®A^ 

m:<Dmmmxhho 

[m 2 1^ 1 (D^A^^mnmmm:(DW}i^^ir^'ry u ^ 

[1213] nitoPiiA^^fiaLaii^gtcjott^KMmsaL 
<o-:/u ^y^mxh^o 

m4] mzimmmm\::w.^m7<^n&nmmm:<Dmm 
40 mx^^, 

ms} ^-^:^ff^ffi(C'^5PiiA^^ft^m3£S{-iytt 
m 6 1 ^H||J6ff^Sgfc^5P^A^»aSL£tI3ggt^l^P>^ 

mxh^o 

y"^^ ^>^mm. 6 - ecu. 2o - p^mw. 23 - 

:^uy h/w^/u-y^, 2 4 - h/UzKv^t/g v-ferv 

2 5 -•^r^cr— 3 0 • v^iliS, PO 

50 '-^mM^mmti {m-^m,mB.ti) . pz-^mMj£ 
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